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结果表明：随着应力水平的增大，大振幅 AE 事件会逐渐增多，AE 事件峰值频率的低
频成分会有所增加，能率逐渐增强在最终破坏时突增，RA 值的变化分两种，一种在破



















































Both acoustic emission technology and microseismic monitoring technology are
advanced high-tech technologies, which can be applied to geotechnical engineering,
hydropower industry, construction engineering, transportation, mining development and other
important areas. It’s a dynamic monitoring method, with the advantage of all-weather
real-time monitoring. The indoor acoustic emission test of rock failure based on acoustic
emission technology is an important way to study the mechanism of rock fracture, internal
damage evolution and precursor characteristics of failure, which is valuable and meaningful
for the research of rock itself and the guidance of engineering site. In the mining of mineral
resources, the safety of mine operation is related to the sustainable development of mining, the
life safety of staff and the influence on social harmony. Microseismic monitoring technology
plays an important role in safety monitoring, which remains to be studied in the signal
identification, processing and the extraction of useful signals. In this paper, the study start
from the indoor acoustic emission of rock test and the microseismic monitoring signals of
mine site. Based on the indoor experiment, the characteristic distribution and the change of the
acoustic emission signals are discussed. Based on the microseismic monitoring system in siite,
the characteristics of various types of seismic source signals are collected and analyzed and
processed into a database, and it is applied to the identification of signal and the extraction of
useful signals. At the same time, the relevant theory is introduced to carry out the research of
signal denoising, identification and extraction. The main research contents are as follows:
(1)Based on a variety of indoor acoustic emission experiment of rock failure, the
variation characteristics of amplitude-frequentness, dominant frequency, energy rate and RA
value of rock samples under different loading paths are obtained, but the specific analysis is
carried out according to the actual situation and the appropriate sample, the analysis of each
feature does not contain all the rock samples or loading paths. According to the analysis, the
results show that: With the increase of the stress level, the large amplitude AE event will
increase gradually, the low frequency component of the dominant frequency of the acoustic















final failure, the RA value changes in different ways, one before the final failure the RA value
increase suddenly, and then reduce and maintain at a lower level until the rock fail, the second
in the final failure the RA value increase suddenly.
(2) Aiming at the Xianglushan tungsten mine, the main source signals of the mine are
listed. A large number of various source signals are collected by experience identification
method and site docking method. Based on these signals, The intuitive characteristics are
analyzed, including the number of sensors that receive the signal and the signal rise time,
duration, decay time, amplitude, take-off mode, arrival time difference, interval time and so on.
The main distribution and change of the intuitive characteristics of various types of source
signals are obtained, and the regular summary, records and comparative analysis are carried
out. At the same time, the signals of microseismic location events and blasting events are
analyzed and counted separately. The distribution range of signal characteristics and the
variation of signal amplitude are studied, which provide a intuitive characteristic reference for
the identification of microseismic locating events and blasting events .
(3) Based on the relative energy theory and Fourier transform theory, the relative energy
calculation and Fourier transform are carried out for all the source signals collected through
MATLAB software. The relative energy and frequency of each type of source signal are
obtained. The summary, analysis and records of the main distribution of the energy and
frequency are carried out. And for different types of source signals the different results are
compared. Then a database is formed together with the results and the statistical intuitive
characteristics, which can provide guidance and reference for signal identification and
extraction of useful signals. At the same time, the signals of the microseismic location events
and the blasting events are calculated and analyzed. The change trend and distribution range of
the energy and frequency of signals are obtained, which further provide an effective reference
for the identification of the two kinds of events.
(4) Based on the statistical feature database, the studies of signal identification cases of
several typical events are presented, which shows the use of the database and reflects the
necessity of database and its application value and engineering significance. And then aiming
at the signal denoising and extraction of useful signal, based on the signal database, three















threshold denoising, are discussed. At the same time, the applicable objects and conditions of
the three denoising methods are compared. The results show that the wavelet can keep the
same smoothness with the original signal after denoising, and the effective information is
preserved to a large extent. So the wavelet analysis plays an important role in the identification
of the microseismic signal and the extraction of useful information.
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